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>-7&mztctb<r>®rt t & z>o % 7 mizmmy^ ^©sr^-riBii&ia-e -at 

<DMO S h 9 V Z? X 9 M 3 , M4i5*l/> h?7-|HlKl Olrf^Utfctl, 

ft^eax^-fcf^Mos h ^ ^ ^ * ? « raa k ^ ^ ^ ^ ^ £ - t a* m # £ n s » 

iil^{7!? h^^-A (Lateral Layout Scheme) "C 5 ,> !? fegtifc 

1 ^ K | j; N *I4'i>^Sl^'fT!> h^.dr — A ( Common- Centroid Layout 
Scheme) "Cfc-So i*L£>tf>I^T? M^-AS(F4t/^ MM7> M 
3r — A (Four-Segment Layout Scheme) £ fif tt £ * — A 14 T IC % Vf 5 X 

v ^-_ 7l y^ ^ > , T >V ^ -s? IV 9 % T -4 R X$ "7 ? — 'l- 1S 4 T 

y- y u — y K t-^y^ T > K 1/ y*^t^ zt u ^ y f y > y* I28t, 
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(Mao Feng Lan, Anikumar Tammineedi and Randall Geiger, "Current Mirror 
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Ml, M 2 y f- > t hHZ> -<#MO S 1^^1*1 h 7 

?X~hZo h?>';^^Mll4tyh?yf^#MS 1 2 1 K £ 

tt, OftfC h7y^^?M2lityh7>i?^^MS2 1 &tfM S 2 2 Kl#« £ 

t^F7^^^?MS 1 2 1 toy — K Kl^f J'Stf y-^tt#iK 

mm z nx h7>-^?Mi sri^i, rattttc* t7'h7y^^?MS2a(/ 

M 2 S 2 ©y- K Kl^C ^&tfy — *i!HCg^£*L -C h7>> ? ^?M2lr 

.x* • i? x. 4 • J. A s< ;\s If u J*. , 31 — • ^ — • v^^^T K -f * /U 

yj^c _ . fc'w- . o?_ r> ^W* — * r M O S h^^^X^O-v-yf 
T 4 . ^ — . s( ~ . ^ — & x. 4 ■ i • ^- ^ • is — S C — 2 4 # , 1433 
- 1 4 3 9 1, 1 9 8 9 

( M.J.M. Pelgrom, A.C. J.Duinmaijer and A.P.G. Welbers, "Matching 
properties of MOS transistors"IEEE JSSC,Vol.sc-24,PP. 1433- 1439, 1989. 
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a^-r^iwl'M^&lcSfeL-Cv^o V T (x, y) «x, y Lfc^gfrffj 

<bb-C*3t)> ^©tt^Ilff©^^^, M 8 13 * »d * "MS O *» h <D*i%LW.i& 
(gradient amplitude) a R TJ* &l gB ^ (grad i ent d irec tion) 0 3r#A^~5-£ 

-e * /Wfc -t z> - i; ^ t? t -5 o 

MS 12, MS 2 1, MS2 2fCjgfflLT ; en j e*U£:ttJ&-r5L#l><(iiV T11 , 
V T i 2 . V T2 i» V T i,t*»5iijWT'#5. 

*-f> -^^h7>-v ? ^^Msi i»L#^<ifiv T11 j;:oi^Tfi#:5S-c-§-;te>;ft 
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F r fT 5 + L s W/x sin 6> + a cos^^ 1 
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+ 2WJ-U+WJ ) 



[dL] 



r T\\ 



(2L s +d. 



V T W S + L s W<pcsinO + acos0 



f d 2 + 4W S 2 + 4^ - rf/ - 



2 -W s 2 -2d x W s ^ 



[dL] 



JV s xL s 



(2L 3 +d 2 



' Tl 1 



F r fF s + 4^ sin 0 + or costf 



(3W 2 +2W s d^ 
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1/ = 



F r + Z,^ sin 0 + a costf^p- W, j 



F r Z s + OTCOS0 



+ asm0 



( (2L s+ d 2 f-{L s+ dJ 
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V T L S +arcos<9 



r 4L s 2 + d 2 2 + 4L s d 2 -L s 3 -d 2 '-2L s d 2 



+ a sin 8 



V T L S + a costf^^p- + d l jz, 5 + or sin 9 



r 3L s 2 +2L s d 2 y 
2 Jj 



sinO 



MS12: F ri2 =F r + — acos0 + — asin0 
2 2 



5 



+ d } J cos0 + -^a sin 0 
MS22: V T22 =V T +-^-acos0+a\-^- + d 2 \sin0 

10{t^lOgl<O^fifi|l])^^^'ria-e*)5o Ml, M2liv 5 'f ?>tl5 

^MS 1 1, MSI 2, MS 1 3 RVM S 1 4 {C # t<J £ *l . ^fhb<D*)--7V : 7> 

BHHlC* h7>'^^^M2lit!/h7>i ? ^^MS 2 1, MS22, MS23 
ftt)!M S 2 4 (C^fiJ Sh, :|l{,Ofyh?>y^?B4'30t^^h fcBB 

4ggB^4g a XT^^iE^'e:^. 6 ds^^ ^ L # It <D =e f V > ?m m £ IB 

l i©L#v*tt*V T11 , t7"h7>^^?MS l 2©U#V^|tSrV T12 , *y 
h 7 * M S 1 3©Lf V T , 3 > t^h^^^MS 1 4<^L#^ 

■flS^T V T ! 4 , t7*h7yv?^^MS 2 1 <D L # £ V T21 . t^h7>^^? 

MS 2 2©L#V^tt«rV T2a » h?y^^?MS 2 3©L#t*tt&V T28% 



MS12: T m =T r +fl^FF + | + ^COS^ + fl^y + |-Jsin5 
Vru = ^ + «(f + f ) COSI9 - «[| + W + M.] sin 0 
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MS 14: V TU =V T -i 



MS21: F r21 =F T +^y + ^-jcos^+a^ + ^+^| L jsin^ 

MS22: F r22 =F r +a^ + ^ + ^-jcos6'-a^Y + ^-jsin^ 

MS23: ^=^-a[y + f)co S ^-^| + ^ + ^]si n ^ 

MS24: V TM =V T -a^+^ + ^cos0+a^j + ^ 



sind 

ft -e *> s o 



>^ £ *f fife L , =S--^/HCJli-5-U-^ h7^^^^d5^ii^>tt3,L>^SrW-f-5«t 5 t£ 
U-T T !7 h«it<0«;|;E-Cfe D , 0 4 El fi# «<D W T £ h <D 

$ a. ^ - $/ 3 > \z m ft mn <o mm m -c *> o , isiaiiHs p i cESrfflv^t 

i/? a U-^ 3 y©ii*^^tH-e4i)9,l6itiHSP I CESrf 

08@i*#i§ + <fc/&S!^'<T!> h** — A^^-rqz^ig-efoi?, 0 9 

i>jfiSl/^7>) h * * — A <Z> ^-fffi |H] BS 1^ -C & 9 . 01 0l3f4 4-fe-^^>'h^^-r 
7!> h^*-A5r*t?B0-C35*), 01 lEtt4t^^> Ml^-f 7!) h^* 




-7 iv f- -f /U * ii *P •£? M <D U H T 7 h^ie (MultipleCommonCentroid layout 
configuration) £ 2 0 $ 1 0 © «$ fflfi ID K Sr * 0 T? fo 5 . M 

I, M 2 f4T y ^ >- ^tf* t h *L5 M O S MR&i&M b 7 > i? * * t? *> 5 . * 

II. MS12, MS13, M S 1 4 , MS15, MS16, MS17, MSI 

zfV7ls%?7>*MS2 1, MS22, MS23, MS24, MS25, MS26, 

MS 2 7, M S 2 8 $ *t T ^5. tLT, ZfrbW? b ? > & * * 

— K Kl^>f ^XtJ«y — ^'»4#afc««E*ix. 0 2 <D h 9 > i?X ? M 2 L 

2 (7) h7Vv ? **M2 t-CTJU-V h 5 7— & ffi &-t Z % & ft , Z tl ? tl <D V 7 

* :? M S 1 1, MS 12, -^7*h7^v 5 ^^MS2 1, MS 2 2 l:<toti^$ 

!2©t;VC2li, f/h7>^^^MS13, MS 14. t/h^v?^? 
MS23, MS24iaoti)*^t^5. I3©t/K3lt * 7* b 7 > *S 

* * M S 1 5 , MSI 6, t7*h7^^^^N*S 2 5, MS26CJ:oti)SJ 
Ht^S, m 4 <D"t /UC 4 t7"h7^^^?MS 1 7, MS 18, t7* h 7 




^v?**MS2 7, MS 2 8lC«toti^$tLtV^. 

MS 21, ^2 ; ft02^ltC-U-^'h7V^^^MS2 2*SiB®^n, M m B 2 &l 

h »c@Bg $ ixT v^ 5 „ ^LT,|2©t;vc 2, 0 3 co-fe/wc 3, 

^4©•^?>'^C4li^l(0-lr/^ClSrS^c:*t^iae^c«tl?#^^H-CV^5o *l p> 
©!2©t;UC 2, 0 3 (£> -fe /I' C 3 , ^4<^-fe/WC4«-iE:tt^ttW*ii^>*'^^ 
P 2 , P 3 . P 4 £r*f UTl^o 

$ 3 H»i*©*Hi!E «o 9 ^i" < R« Lfc T * Ma-ca>«. 0 

fCfe^T, »10h5^i?^^Ml«:iJit5t^h9V^^?lc Tij 

i2»^y^^?M2S:i)St5t^F7>^^?l; T2j © & £ 
#Lt^5. i2©t;wC2llIl©t;vCllr*l^ 
iMRlC*fLt«*fi (57-»») {CIBg-r^ w t -T?#fc*L5. 03 
©-fe^C 3tt|l O-fer^C 1 £*f**i&MR 2 \Z M b T H M fa K £ S "f 5 
fettS„ |4©t/i/C4lli2©t/PC2 SrM^^MR 2 let L tit»l-EI 

MC 1 4rIlC, *f^iMR 3IC*ftTiiW^^^^ P-t/l'MC 2^#?)ix5. * 
L T N Sl:-7^nt;i/MC l, MC2^ii:, *f liM R 4 tc *T L T «S*T^ v 
^ a ir M C 3 , MC 4*#5r i^ttS. 

HK, ^^o-fc/PMCl, M C 2 , MC3, MC4$r*t»iMR5l:»L-Ci 



: Ki2=K + ^-acos0 + a^- + d 2 +d 3 ^0 
: r ro =F r + c^^-+2d^cos0+a^- + 2d 2 +</ 3 )sin0 
MS14: r m =F r + c^^ + 3d^cos0+a\^^+d 2 +d 3 ^sm0 



MS12 



MS13 



FT 

MS15: V ris = V T +—acos0 + a 



MS16: 



MS21: 



V 2 ) 



V Ti6 =V T +a^^ + d^cos0 + ^asm0 



MS17: V T „ =V T +a(^p-+3rf, jcos<9 + a^+rf 2 Jsin0 
MS 18: F" n8 =F r +a^-^-+2rf,Jcos^ + ^-asin^ 



^• 2 i = V T + -£-acos0 + a\-^- + 2d 2 + d 3 \sin0 



MS22: r r22 = V T +a^^ + d^cos0 + a^j^- + d 2 + </ 3 jsin0 
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MS23: 



MS24 



■ V T1A =V T + a^- + 2d i > jcos0+a^-+d 2 + </ 3 jsin0 



MS25: V T25 = V T + a\^^ + d^cos0+a[^^ + d 2 ^sm0 



W L 
MS26: V T ~ = V T + —^-a cos& + —a s'm 0 

"° 2 2 



MS27: 



V T21 = V T +a^^ + 2d l ^cos0+a^ L + d 2 > jsin0 



(1W \ L 

+ 3d t \cos0 + -j-a sin 0 



raoBggt, d2, d 3 nmm-r z v ^ 9 h m<nmm. w s « 

#; , HS P I CESrffl^fc^^a i^-^a yico^tt&MtS. - » '> 5^- 

f"y if * u 4 T V Vfr ¥ <D & o t£m&&^-?f>**=?- ^ v ? ~1r ^ ^~^&>Z> •> ^ 

X<Dis ?. ~ U — a ^ *ii /jr ^ 9 ^ — * li . d 1 = d 2 = d 3 
4um, a= 0 . 5mV/um, V T = 0 . 7 V "C ifc <5 <, 

•efc5il©h7V^^^Ml «Ni©t7' hfVv'^^MS 1 1 ~ M S lNi> 

t7"(-7>^^?MS 1 1 ~M S 1 N(Z)*ii<Z)KU-r>DimgtrLR^iiL-Ci^ 
t^tiSVd d^^Jp^fiit^S. *fct7*F9^J?^^MSl 1 ~ M S 1 N <7> * 
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i?^^MS 2 1 -MS 2NA^i^$ix, m^>^^~ MC^ilKX^ T X«EE 
V B iSBlAD$tLXV^„ ifcfc. t/h7y^^^MS21~MS2N©*I©K 
K^D2 liJgfctR Sr ii L-Ci^mM V d d #31*0 £ tit V>5„ *fc^^h7> 
v?* * M S 2 1 ~MS 2 N £>*iltf> V — * S 2 JifSV^fll V s s # 2JD £ *1> T 
5. 

( Percentage Mismatch) ^J^SIC i o T ^ "f" 5 „ 

(Percentage Mismatch) = * M2 xlOO 

;* * M 2 £ Sffcti -5 « iffi "C 5 * Rfti h7^S?^?-7?f U >f T £ h 

<7> ifc-f* £r Jfc tfc "T 6 £> K 2 ir y h ©■> 5 a u-->3 ySrfrofc.I 1 t y h"t?«, 
if:/h9V$?;**0>1r-'i'Xas^"C<DU"f7'P b **r — W s = 1 Oprn, 

L s = 1 0 um £ fR M £ tlX ^ 3 o 

*i§"P'i>M l^-T T !7 h : W = 2 0 um L=10um 

4t^^hai^f7^ : W — 4 Opm L = 1 0pm 

/UT-^f/V&ffitpfo&m V4 T V b : W=8 0ym L = 1 0 um 

I5iliw©fi ho->5 a i^-->3 y<S*%^tBt?ii)«. $1 $* *J BE 
TJ&ifc 6, «£#H*W#*$ 5 y ^ (%) 5r*tT^5„ r <z> «£ % h m h 

iclEStt'S^yf y^#tt©^tSr* * ^ ~f * * 4" '0 



9 3 m h'h £ i^o 

M 2 (DtfigWIi 8 Opm. g$W*l OpmtLfc. #|©l'Y7n^ a f 

-A©t^ hT^^^^w^t^fi^Troii^tc/jjSo 

*i§ tp'L-M \"< T $ b : W s = 4 Opm L s = 1 0 pm 

4t^^ Hl^fT? h : W s = 2 Opm L s = 1 0 pm 

T/l^f /^ftlt't^S^^T^ h : W s =l 0pm L s = 1 0 iim 

3 e. (%) i^it^s. r©feSi^iit.A^£J;9 

(C, $H^<Dv;uf 7*/k*I4 I 'L^SH'7!> h©S^$5^v 7 f ( % ) I* fife 

>7 h KiJt LT T h$I#s;&S'>&l^ t <^ p mWi*^ Ltt^. l©v;l/f 
*ii^«L^S! T «7 b id £ 5 y ^ ^ ^*#3!>*W:, i/^f 7 !? h 

£ *t fc 1 -fer y h©/<7^ - ^tc*TL-Cti-^$ix^:BmSr^L"CV>5 0 ^ h 

7^v^^i?-e*>5^1 <Z> h7V^^^MlSt;i2© h7yv?^?M2©*t$ 
fi, t^T©t"f7? hZ^-At^fC, iff Wf± 8 Opm. f ^Wlil Opmt? 
fc 9 * d 1 = d 2 = d 3 = 4pmffc5, 
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s li2 Opm, iU s lll OpmffcS, 







[W=80 n m, L=10m m, 
dl=d2=d3=4Mml 


* i§ «f ^ m 
4±y * is km 


(2Ls+d 2 )(2Ws+di) 

(2Ws+2Ls+3di)(2Ws+2Ls+3di) 

(4Ls+2d 2 +d 3 )(4Ws+3di) 


2.016e-9m 2 
[Ws=40m ,Ls = 10m ] 

5.184e-9m 2 
[Ws=20m ,Ls=10m ] 

2.704e-9m 2 
[Ws=10*i ,Ls=10m 1 
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m * <o & m 

1. m 1 &X*fg 2 <D h 7 9 4 0(01^^ h 7 ^ Sr-^tf 0 1 

ff 4 aaj <z> -=?• h !J s/ K IE M £ H l 6{@coi^y h7V£?;*^d>€>j£&IIIIS 

t&ism i ©t;ni, mi nm i ?y&tfsi 2 nm 2 ?ij^mib^ 2©i»5>^^ 
?^•s^t5t^^7 > * teniae $ tv, m 1 nm 2m&nm 2 n 

fclflltctfrBJRl O h7y^^^«ri*t5f^ h 7 ^ 9 J * 9 » * ti * tim 
BtflS^ 3 <Oir^ SUSIES* 4 ©t/H4, MiE^l<^-fe^S.TJ ? Strl5^20-lr^ 

mm 2 <d b 7 > z? * ? & m !&t z> & v 7 v7>&*9<oy — h a* # « s ig! <* 

i§Kg^ $ttTB5IB01 tf> h7y^^?©y- h ffimfS 2 (D b 7 > 

i? * 9 *m&-r 5 #1*- 7* V9 *9 Q>#— hdS#ii^igE^ttT8&IS^2W 

4. lftfBS&l.&U ? S&2<Z>h7>'^** ^MSbT ^T'tf)^®) A 73 ^7 b 7 > 




mmmztt. *»ombib i zm&-r k 

6 . Aft IB* 2 0h?V^? Sr^^-T h5l/^?oy-^#* 
-f 7 9 h#*i£. 

Sgri*, j|*f*^j:5J:9 fc: ISSUES £ *LT^5 w t SrW^ti-Sft^^^H^ 
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